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INTENDED LEARNING OBJECTIVES (ILO) ©) 


By the end of this lecture, the student will be able to: 

1. Classify the antiepileptic drugs according to their 
generations and mechanisms of action 

2. Identify the general guidelines (therapeutic strategy) 
and precautions during antiepileptic therapy. 
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Main points 


*Classification of antiepileptics 
e General guidelines in the management of epilepsy 
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Epilepsy overview 


So... what Signal travels along “Fe en ET 
= pri 7 j > di S Lx axon and facilitates © 
e Seizure: Paroxysmal s epilepsy: conduction feet sigra 


C 


event due to abnormal, © 
sudden, excessive, 
synchronous neuronal 


A Nerve cell sends 
electrical signal 


are activated along axon 


activity in the brain.” 


* Epilepsy: 
Characterized by 


- Recurrent seizures 
that may result in 
variety of activity as 
Loss of 
consciousness, 


3/13/24 abnormal 
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Epilepsy 


° > Abnormal movement 
Motor or convulsion 
COrtex 


e ini => Visual, auditory and 
occipital olfactory halucination 
cortex and 

9/19/24 parietal 
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Etiology of epilepsy 


e Unknown cause (common) 


e Genetic: genetic mutation have been identified in epilepsy 
syndromes 


e Structure and metabok 


e Hypoglycemii 


Theophylline 
Organophosphorous 


5 compound 
e Tumor tramadol 
e Head injury 
e Meningitis 


e Lead poisoning 
s Alcohol withdrawal 
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Anticonvulsant 


e The mainstay of seizure treatment is anticonvulsant 
medication. 


e The drug of choice depends on an accurate diagnosis of 
the epileptic syndrome. 


e Response to specific anticonvulsants varies among 
different syndromes. The difference in response 
probably reflects the different pathophysiologic 


mechanisms in the various types of epileptic 
syndromes. 
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Classifica 


tion of 
seizures 


| Secondary gen. 


Tonic- 


myoclon 


Absence 


clonic 


US 
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Panayiotopoulos C P. The new ILAE report on terminology and concepts for organization of epileptic seizures: a clinician's critical view and contribution. 
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SEIZURE TYPES 


Generalized 
Seizures 


Focal Seizures 


e Seizures that initially affect 
one specific area one * Seizures that affect both 


hemisphere of the brain hemispheres of the brain 
* May or may not cause an * Result in a loss of 

alteration consciousness 

of consciousness 
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Simple Focal seizures 


e Affect only small part of the ^ra 


Focal motor. 


e Preserved consciousness (O erpe io lowen imb 


c Mav be N= i 


D 
e motor (change in muscle activity) 
e Sensory seizures (affect one of the senses) 
e Autonomic seizures (Sweating) 


e Psychic seizures (change in thinking or feel as déjà 
vu, hallucinations, feelings of fear or anxiety) 


— 


Complex Focal seizures 


*eUsually start in a small area, then 
quickly involve other areas of the 
brain 


*Loss of consciousness 


An aura may occur (unexplained Sa i 
fear), motor behavior aura called © Complex Partial 
automatisms as lip smacking 
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A. Tonic phase B, Clonic phase C, Post-ictal 


Tonic clonic seizures "T 


Epileptic cry, Cyanosis | | 
berminat \ Salivary frothing Cyanosis 


Old term is Grand mal seizures 
* Typical last 1-3 minutes 


s TWO main phases 


e Tonic phase: quick Loss of consciousness--fall in 
ground+ > suddenly muscle tension; may cry due to air is 
forced from the lung and patient is turned blue in face. 


*Clonic phase the arms and legs usually begin to jerk 
rapidly and rhythmically 


* Tongue may bitten, urinary incontinence is common 
e After the attack, patient sleep due to exhaustion 
*Before attack, may experience prodromal (long time 


a 


Reduced Current through T-Type Calcium Channels 


Absence seizures 


e Od term is Petit mal 
seizures 


* Typical begin during 
chilahood 


Low-voltage calcium (Ca2+) currents (T-type) are responsible 
for rhythmic thalamocortical spike and wave patterns of 


generalized absence seizures. Some antiepileptic drugs lock 
these channels, inhibiting underlying slow depolarizations 
necessary to generate spike-wave bursts. (For reading) 


https://emedicine.medscape.com/article/1187334-overview#a2 
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Myoclonic seizures 


e Brief of sporadic shock 
like jerking of group of a 
muscle 

e Usually awake 
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Status 
More than 5 minutes of continuous seizure 
activity OR Two or more sequential seizures 
Spanning this period without full recovery of 
normal alertness in between 


Medical emergency required to prevent hypoxic 
cerebral damage or metabolic complication 


No recovery 
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Electroencephalogram (EEG) 


Management of epile ...# 
S 


s Antiepiletic drugs: 
*Ketogenic diet (old) 


e Surgery (remove area producing seizures, implant a 
device such as vagus nerve stimulation) 
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Classification of antiepileptic drugs 


Therapeutic targets... 


Increased excitatory 
iNgut: Glutamate 


Voltage- 
gated ion 
channels 
in favour 


Decrease 
d 
inhibitory | 
input: 


Hyper- 
excitable 
state 
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edition, Section II. Neuropharmacology, Chapter 21. Pharmacotherapy of the Epilepsies 


Classification of antiepileptic 


e Anticonvulsants can be divided into 
large groups based on their 
mechanisms, as follows: 


AEDs acts on the excitatory neurons 


Na 


Phenytoin _—— 
Carbamazepine 


High-voltage Ca channel 


Synaptic Valproate 
l vesicle anii Lamotrigine 
Pregabalin 
Gabapentin Voltage gated Topiramate 
Valproate \ 
Lamotrigin a25 subunit 
e 
Topramate 
Voltage gated ° glutamate 
Ca channel (L-type) © o È) Levetiracetam 
_ SV2A += 
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Excitatory neurotransmitter system and AEDs 


AEDs acts on the inhibitory neurons 


Synaptic 
vesicle 


Succinic 
Semialdehyde 


GABA transaminase Neurotransmitter 
° Reuptake pump 


g GABA transporter 
Valproate Vigabatrin i GABA w ( porter) 


Barbiturate 


Benzodiazepine 
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Classification of antiepileptic 


«Sodium channels: 


e Blockers of repetitive activation of the 
sodium channel: Phenytoin, 
carbamazepine, Valproate, 
lamotrigine, topiramate 


eEnhancers of slow inactivation of the 
„sodium channel:.Lacosamide 


Classification of antiepileptic 


*T-calcium channel blockers: 
Ethosuximide, valproate 


eN- and L-calcium channel 


blockers: Lamotrigine, topiramate, 
valproate 
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Classification of antiepileptic 


*GABA-A receptor enhancers: 
Phenobarbital, benzodiazepines 


*GABA analogues: pregabalin, 
gabapentin** 

einhibition of GABA 
transaminase(GABA degradation): 
vigabatrin 

VR se : 


Classification of antiepileptic 


e Glutamate (AMPA) receptor 


blockers: Topiramate 


Classification of antiepileptic 


e Blockers of unique binding 
sites: levetiracetam 
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Questions 


* Which of the following is classical antiepileptic drug? 
. Lsamotrigene 

. Leitiracetam 

Phenytoin 

. Pregabalin 

. gabapentin 


M D GW > 
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General guidelines in the 
management of epilepsy 


General Guideline for antiepileptic 


medication 


s Proper diagnosis (wrong choice may worsen the 
condition) 


*Monotherapy (as common drug interactions) 
Start therapy with a small dose & a single drug 


*If no FES PONS, gradually T dose 


*If no response, gradually substitute another drug 
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General Guideline for antiepileptic 


medication 


s Long duration of treatment till epileptic fits are 
absent for 2 years 


*Gradual drug withdrawal: over 6 months to avoid 
relapse or status 


*Folic acid supplements to decrease teratogenicity 


*Pregnant females should receive the lowest 
effective dose of the 


*drug (do not stop drug as seizures may be harmful to 
fetus).Pregnancy T metabolism of anti-epileptics — 


adjust dose. 
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Questions 


e Which of the following is not preferred in the 
therapeutic strategy of newly diagnosed epilepsy? 


. Start with single drug 
. Substitute the drug if no response 
. Add another drug if no response 
. Gradually increase the dose if no response 
. Long duration of therapy 
Gradual withdrawal 
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Summary (epilepsy types) 
Focal epilepsy 


Simple, complex, secondary 
generalized 


onic clonic or Grano 
Nea 
Myoclonus 
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Classification of antiepileptics 
LRU aP ——— 


GABA: Na channel Multiple 
¢Barbiturate blockers: mechanism: 


° BZD *Phenytoin,.. *Felbamate 
°Vigabatrin, *Carbamazepine,.. ll < Topiramte 


Valproate e Lamotrigene, *Valproate 


e Tiagabine Lacosamide *Lamotrigene 


GABA analogues: ||Other: T-Ca channel Other: SV2: 
blockers: as aa 


e Gabapentin REFERENZE *Leve tira cetam 
e Pregabalin eValproate,.. 


